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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal display 
device permitting to reduce power consumption of driver ICs 
caused by electrical charge and discharge of signal lines, and also 
decrease the number of connection lines between the driver ICs 
and the signal lines, and the number of driver ICs. 
SOLUTION: In an active matrix type liquid crystal display device, 
plural pieces of driver ICs 14-1, 14-2, etc., arranged outside of an 
LCD panel 10 output pixel signals, which are of the same polarity 
between adjacent pixels in the vertical direction and are opposite 
in polarity between adjacent pixels in the horizontal direction, from 
each output pin in time sequence corresponding to the prescribed 
number of time divisions. Furthermore, the polarities of the pixel 
signals are reversed at each field for realizing column reverse 
driving, while time-series signals outputted from the drivers 14-1, 
14-2, etc., by time- sharing switches 16 formed on the LCD panel 
10 are sampled in time division and supplied to the corresponding 
signal lines. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The display which comes to carry out two-dimensional arrangement of two or more pixels at 
the crossing of the gate line for a multi-line and the signal line for two or more trains which were wired 
in the shape of a matrix on the transparence insulating substrate, While outputting the pixel signal of 
reversed polarity from each output terminal by the time series corresponding to the predetermined 
number of time sharing between the pixels with which it is like-pole nature between the pixels to which 
a line writing direction adjoins the vertical-drive circuit which chooses each pixel of said display per line 
and which the direction of a train adjoins Two or more level actuation circuits which reverse the polarity 
of a pixel signal for every field, The liquid crystal display characterized by having the time division switch 
supplied to the signal line to which time sharing of the pixel signal of the time series outputted from 
each output terminal of two or more of said level actuation circuits is carried out, and it corresponds of 
the signal lines for said two or more trains. 

[Claim 2] Each pixel transistor in said display is a liquid crystal display according to claim 1 
characterized by being formed of the polish recon thin film transistor. 

[Claim 3] Said vertical-drive circuit is a liquid crystal display according to claim 1 characterized by being 
allotted on said transparence insulating substrate. 

[Claim 4] Said two or more level actuation circuits are liquid crystal displays according to claim 1 
characterized by being the driver IC allotted to the exterior of said transparence insulating substrate. 
[Claim 5] The liquid crystal display according to claim 1 characterized by the number of time sharing by 
said time division switch being 3 time sharing corresponding to R, G, and B when it constitutes 1 pixel 
from 3 dots, R (red), G (green), and B (blue). 

[Claim 6] The sampling period of said time division switch is a liquid crystal display according to claim 5 
characterized by being 1/3 or less [ of 1 horizontal-scanning period ]. 



[Translation done.] 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the active matrix liquid crystal display which 
comes to prepare the driver circuit which gives signal potential to each pixel as an external circuit of 
the LCD panel about a liquid crystal display (LCD;Liquid Crystal Display). 
[0002] 

[Description of the Prior Art] As for the liquid crystal display used for the personal computer, the word 
processor, etc., the active-matrix mold serves as the main force. This active matrix liquid crystal display 
is excellent in the field of a speed of response or image quality, and is turning into the optimal display for 
colorization in recent years. Nonlinear components, such as a transistor or diode, are used for each pixel 
of the LCD (liquid crystal display) panel in this kind of liquid crystal display. Specifically, it has the 
structure in which the thin film transistor (TFT;thin film transistor) was formed on transparence 
insulating substrates, such as a glass substrate. 

[0003] Moreover, the so-called dot reversal actuation method which reverses the polarity of the 
electrical potential difference impressed to the pixel (dot) which four directions adjoin as the actuation 
method is learned for the active matrix liquid crystal display. This dot reversal actuation method is made 
good to the improvement in image quality. The reason is as follows. That is, the diving potential from the 
signal line resulting from the cross capacity of a signal line and a gate line will be canceled between 
vertical and horizontal contiguity pixels by making into reversed polarity the electrical potential 
difference impressed to an vertical and horizontal contiguity pixel. Consequently, pixel potential is 
stabilized, it comes to be inputted and the flicker at the time of a liquid crystal display is mitigated. 
[0004] On the other hand, in the condition of changing the touch-down level of a gate line, when not 
performing dot reversal actuation, since it becomes impossible for the gate switch of a pixel transistor 
to decide an OFF state, the held pixel potential will discharge. The permeability of a pixel falls and it 
becomes impossible therefore, to take the contrast of a pixel. Moreover, since the diving potential from 
a signal line became the same polarity, even if the contrast of the pixel in every line will be conspicuous 
and it displayed the same gradation, the display which is different for every Rhine comes to be 
performed. 

[0005] Since such nonconformities are cancelable, a dot reversal actuation method is useful as an 
actuation method of an active matrix liquid crystal display, when aiming at improvement in image quality. 
[0006] 

[Problem(s) to be Solved by the Invention] However, by the dot reversal actuation method, since the 
rewriting frequency of a signal line is twice the inverse number of 1 H period (it is [ XGA / (extended 
graphics array) ] 13.3 microseconds at 15.6 microseconds and UXGA (ultraXGA) in 20.6 microseconds 
and SXGA (superXGA)), the charge and discharge current of a signal line cannot be disregarded, but the 
power consumption of the driver IC which gives signal potential to each pixel increases. 
[0007] In order to reduce the power consumption of this driver IC, it is the translation which should just 
make a low battery the electrical potential difference which joins a signal line, but the display electrical 
potential difference of liquid crystal is more than 4V, and for this reason, when reversal actuation is 
taken into consideration, the actual condition is that the electrical potential difference which joins a 
signal line is not made to less than [ 8V ]. Moreover, the increment of the power consumption of a driver 
IC is changed into the heat generated in the driver IC arranged on a tape career, and is puffed up in the 
heat deformation on a driver IC and a tape career. When this progresses, connection of a tape and IC is 
cut and it becomes impossible to display. 

[0008] By the way, in the large-sized liquid crystal display, each output pin of a driver IC and each of 
the signal line of the LCD panel usually serve as response relation of 1 to 1 especially. It follows, for 
example, in the case of SXGA display specification, it is necessary to set horizontally, and it needs to 
connect each output pin of a driver IC, and each of 3840 signal lines from having 1280 signal lines, i.e., 
3840 (= 128x3) books, for every color of R (red), G (green), and B (blue). Moreover, perpendicularly, 
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connection of 1024 lines is required and connection of 4864 lines is needed in total. 
[0009] Moreover, the number of driver ICs also increases. When the case where the existing general- 
purpose driver IC with 384 output pins is connected is considered in the liquid crystal display of SXGA 
display specification as an example as opposed to 3840 signal lines, ten driver ICs (= 3840/384) will be 
needed in total. Moreover, since wiring width of face also becomes narrower with future highly-minute- 
izing, connection of the input/output terminal for balancing this also becomes difficult. And when the 
number of driver ICs increases, the cost of the liquid crystal display itself will also increase. 
[0010] This invention is made in view of the above-mentioned technical problem, and the place made 
into the object is to offer the liquid crystal display which enabled the cutback of the number of 
connection lines of a driver IC and each of a signal line, and the number of a driver IC while reducing the 
power consumption of the driver IC resulting from the charge and discharge of a signal line. 
[0011] 

[Means for Solving the Problem] The display which comes to carry out two-dimensional arrangement of 
two or more pixels at the crossing of the gate line for a multi-line where the liquid crystal display by this 
invention was wired in the shape of a matrix on the transparence insulating substrate, and the signal line 
for two or more trains, between the pixels to which a line writing direction (perpendicular direction) 
adjoins the vertical-drive circuit which chooses each pixel of this display per line — like-pole nature — 
and, while outputting the pixel signal of reversed polarity from each output terminal by the time series 
corresponding to the predetermined number of time sharing between the pixels which the direction of a 
train (horizontal) adjoins Two or more level actuation circuits which reverse the polarity of a pixel signal 
for every field, It has composition equipped with the time division switch supplied to the signal line to 
which time sharing of the pixel signal of the time series outputted from each output terminal of two or 
more of these level actuation ****** is carried out, and it corresponds of the signal lines for two or 
more trains. 

[0012] In the liquid crystal display of the above-mentioned configuration, while two or more level 
actuation circuits output the pixel signal of reversed polarity between the pixels with which it is like-pole 
nature between the pixels which a line writing direction adjoins and which the direction of a train adjoins, 
column reversal actuation is realized by reversing the polarity of the pixel signal for every field. 
Moreover, from each output terminal of two or more level actuation circuits, a pixel signal is outputted 
as a signal of the time series corresponding to the number of time sharing. And the pixel signal of this 
time series is supplied to the signal line which is sampled by time sharing and corresponds with a time 
division switch. 
[0013] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a 
detail with reference to a drawing. 

[0014] Drawing 1 is the plugging chart of the liquid crystal display section in the active matrix liquid 
crystal display concerning 1 operation gestalt of this invention. The signal line 12-1 for two or more 
trains, 12-2, 12-3, and .. are wired in the shape of a matrix on a liquid crystal substrate (transparence 
insulating substrate) with the gate line 11-1 for a multi-line, 11-2, 11-3, and and this active matrix 
liquid crystal display has the structure where the back light has been arranged at the rear-face side of 
that liquid crystal. And the crossing of a signal line 12-1, 12-2, 12-3, and .. becomes the gate line 11-1, 
11-2, 1 1-3, and .... with a pixel, and the LCD panel (display) 10 is formed. 

[0015] Here, the configuration of each pixel of the LCD panel 10 is explained using the circuit diagram of 
drawing 2 . A gate electrode each pixel 20 to the gate line 11-1, 11-2, 11-3, and .... The thin film 
transistor 21 which consists of polish recon by which the source electrode was connected to a signal 

line 12-1, 12-2, 12-3, and respectively (TFT), It consists of retention volume 22 with which one 

electrode was connected to the drain electrode of this thin film transistor 21, and liquid crystal capacity 
(liquid crystal cell) 23 by which the pixel electrode was connected to the drain electrode of a thin film 
transistor 21. 
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[0016] In this pixel structure, the liquid crystal capacity 23 means the capacity generated between the 
pixel electrode formed by the thin film transistor 21, and the counterelectrode formed corresponding to 
this. It connects with the Cs line 24 in common between each pixel, and the electrode of another side of 
retention volume 22 and the counterelectrode of a liquid crystal cell 23 are connected to the common 
electrode 25 through this Cs line 24. Predetermined direct current voltage is given to this common 
electrode 25 as a common electrical potential difference VCOM. 

[0017] One edge each is connected to each outgoing end of the line to which the gate driver 13 of the 
gate line 11-1 for a multi-line, 11-2, 11-3, and .... which is a vertical-drive circuit corresponds, 
respectively. The gate driver 13 is formed of poly-Si TFT on the same substrate as the above- 
mentioned LCD panel 10, and performs a vertical scanning by giving a scan pulse in order to the gate 
line 11-1, 1 1-2, 1 1-3, and and choosing each pixel per line. 

[0018] In addition, although considered as the configuration which arranges a gate driver 13 only on one 
side of the LCD panel 10 in this example, it is also possible to consider as the configuration allotted to 
the both sides of the LCD panel 10. Thus, it is effective in the ability to prevent delay of the scan pulse 
transmitted to each pixel by the gate line 11-1, 1 1-2, 1 1-3, and .... per line by taking the configuration 
which arranges a gate driver 13 on the both sides of the LCD panel 10. 

[0019] Moreover, two or more driver ICs 14-1 which impress the predetermined electrical potential 

difference according to image data to a signal line 12-1, 12-2, 12-3, and 14-2, and .. are prepared as 

an external circuit of the LCD panel 10. The digital image data which enables the display of 512 or more 
colors with 8 or more gradation is inputted into two or more driver ICs 14-1, 14-2, and .... In order to 
perform the natural drawing display of an image, the display of many gradation will be required more. 
[0020] Drawing 3 is the block diagram of a driver IC 14-1, 14-2, and .... showing an example of an 
internal configuration. These driver ICs have the level shift register circuit 31, the sampling switch group 
32, a level shifter 33, the data latch circuit 34, and the digital-to-analog circuit 35, and have the 
composition of incorporating the 5-bit digital image data data1-data5 and supply voltage Vdd and Vss 
from the both sides in the shift direction of the level shift register circuit 31, for example, in this 
example so that clearly from drawing 3 . 

[0021] In the driver IC 14-1 of the above-mentioned configuration, 14-2, and the level shift register 

circuit 31 performs a horizontal scanning (train scan) by carrying out the sequential output of the 
horizontal scanning pulse. Each of the sampling switch in the sampling switch group 32 answers a 
horizontal scanning pulse from the level shift register circuit 31, and carries out the sequential sampling 
of the digital image data data1-data5 inputted. 

[0022] A level shifter 33 carries out pressure up of the digital data of 5V sampled by the sampling 
switch group 32 to the digital data of liquid crystal driver voltage. The data latch circuit 34 is memory 
which accumulates the digital data by which pressure up was carried out by the level shifter 33 by 1 H. 
The digital-to-analog circuit 35 changes and outputs the digital data of 1 H parts outputted from the 
data latch circuit 34 to an analog signal. 

[0023] And as a driver IC 14-1, 14-2, and IC for the so-called column reversal actuation methods is 

used. In order to realize column reversal actuation, this driver IC 14-1, 14-2, and .... output the signal 
level which potential reverses for every odd number of each output terminal, and even number, and 
reverse the polarity of that signal level for every field. Here, the polarity of a signal level is reversed 
polarity between the pixels which adjoin horizontally, and a column reversal actuation method is an 
actuation method which it becomes [ method ] like-pole nature and moreover reverses the condition of 
this pixel polarity for every field between the pixels which adjoin perpendicularly. 
[0024] Thus, in the active matrix liquid crystal display concerning this operation gestalt, the column 
reversal actuation method is taken as the actuation method. In the liquid crystal display concerning this 
operation gestalt, the time-sharing driving method is further used together. 

[0025] Two or more signal lines which adjoin the time-sharing driving method mutually are divided as 
one unit (block) here. While outputting the signal given to two or more signal lines in this 1 division block 
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from each output pin of a driver IC by time series It is the actuation approach which forms a time 
division switch by making two or more signal lines into one unit at the LCD panel, samples the signal of 
the time series outputted from a driver IC with these time division switches by time sharing, and is given 
to two or more signal lines one by one. 

[0026] In order to realize this time-sharing actuation, a driver IC 14-1, 14-2, and .... make two or more 
signal lines one unit, and have composition which outputs the signal level given to the signal line of these 
plurality by time series. Corresponding to this, the output line 15-1, 15-2, 15-3, .., the analog switch (a 
time division switch is called hereafter) 16 that samples in between the signal level of a signal line 12-1, 
12-2, 12-3, and .. given to a signal line 12-1, 12-2, 12-3, and .. by time sharing of a driver IC 14-1, 14-2, 
and .... are formed. 

[0027] An example of the connection configuration of the time division switch 1 6 in 3 time-sharing 
actuation corresponding to R, G, and B is shown in drawing 4 . In this 3 time-sharing actuation, from 
each output pin of a driver IC 14-1, the signal level for 3 pixels of R, G, and B is outputted through the 
output line 15-1, 15-2, 15-3, and .... in order by time series. Specifically, the signal of each pixel of R1, 
G1, and B1 is outputted to the condition [ line / 15-2 / from the EVEN terminal 1 / output / signal / of 
each pixel of R2, G2, and B-2 / line / 15-3 / from the ODD terminal 2 / output / signal / of each pixel 
of R3, G3, and B3 ] from the ODD terminal 1 as a signal output of a driver IC 14-1 at the output line 

15- 1. 

[0028] Between the output line 15-1, three signal lines 12-1, 12-2, and 12-3, on the other hand, a time 
division switch 16-1, 16-2, and 16-3 Between the output line 15-2, three signal lines 12-4, 12-5, and 
12-6, a time division switch 16-4, 16-5, and 16-6 Corresponding to 3 time sharing, three time division 
switches are formed at a time in the condition [ 9 / time division switch 16-7 16-8, and / 16-] to 
one output line between the output line 15-3, three signal lines 12-7, 12-8, and 12-9. 
[0029] Corresponding to the number of time sharing of the signal level by the time division switch 16 
being 3 time sharing here, as shown in the timing chart of drawing 5 , the period (sampling period) which 
chooses a signal level with a time division switch 16 is set up so that it may become 1/3 or less [ of 1H 
(H is a horizontal scanning period) ]. 

[0030] Next, the concrete configuration of 1 set of some time division switches 16-1, 16-2, and 16-3 is 
explained using the circuit diagram of drawing 2 . 

[0031] A PchMOS transistor and a NchMOS transistor consist of a transmission switch of the CMOS 
configuration which it comes to connect with juxtaposition mutually, and a time division switch 16-1, 16- 

2, and 16-3 are formed of poly-Si TFT on the same substrate as the LCD panel 10. In addition, although 
the transmission switch of a CMOS configuration was used as a time division switch 16-1, 16-2, and 16- 

3, it is also possible to use the transmission switch of PMOS or an NMOS configuration here. 
[0032] And each input edge of three time division switches 16-1, 16-2, and 16-3 is connected in 
common, and the common node is connected to the output line 15-1. Thereby, the signal potential 
outputted by time series is given to each input edge of three time division switches 16-1, 16-2, and 16- 
3 via the output line 15-1 from a driver IC 14-1. Each outgoing end of these time division switches 16-1, 

16- 2, and 16-3 is connected to one edge each of three signal lines 11-1, 11-2, and 1 1-3, respectively. 
[0033] Moreover, 2 per time division switch and a total of six control lines 17-1 to 17-6 are wired along 
the gate line 11-1, 1 1-2, 13-3, and the wiring direction of .... on the same substrate as the LCD panel 10. 
And two control-input edges of a time division switch 16-2 are connected to a control line 17-3 and 17- 

4, and two control-input edges of a time division switch 16-3 are connected to a control line 17-1 and 

17- 2 for two control-input edges (namely, each gate of Nch and a PchMOS transistor) of a time division 
switch 16-1 a control line 17-5 and 17-6, respectively. 

[0034] In addition, although the connection relation of the time division switch 16-1 to six control lines 
17-1 to 17-6, 16-2, and 16-3 was explained, it has other time division switches 16-4, 16-5, 16-6, and ' 
connection relation with the same completely said of .... here. 

[0035] The gate selection signals S1-S3 for choosing three time division switches of each class in order, 
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and XS1-XS3 are given to six control lines 17-1 to 17-6 from an external control circuit (not shown). 
However, the gate selection signals XS1-XS3 are reversal signals of the gate selection signals S1-S3. 
The gate selection signals S1-S3, and XS1-XS3 are the signals for carrying out sequential ON of the 
three time division switches of each class synchronizing with the signal potential of the time series 
outputted from a driver IC 14-1, 14-2, and .... 

[0036] A time division switch 16-1, 16-2, 16-3, 16-4, 16-5, 16-6, 16-7, 16-8, 16-9, and .... By answering 
the gate selection signals S1, S2, and S3 (seeing the timing chart of drawing 5 ) given sequentially from 
the exterior, and being in an ON state one by one The signal of the time series outputted to the output 
line 15-1, 15-2, 15-3, and .... from a driver IC 44 is supplied to the signal line which samples and 
corresponds to 1H period by 3 time sharing. 

[0037] In 3 time-sharing actuation mentioned above, since the number of time sharing is odd, it writes in 
between the adjacent pixels of one line, and the polarity of an electrical potential difference turns into 
reversed polarity so that clearly from drawing 6 . In addition, drawing 6 shows the write-in condition to 
each pixel of the signal level in 3 time-sharing actuation shown in drawing 4 . In this drawing, a 
longitudinal direction shows the order of a scan, a lengthwise direction shows the order of actuation of a 
time division switch, respectively, and H shows high tension and L shows the write-in condition of a low 
battery, respectively. 

[0038] It is column reversal actuation, and in the 1st field (a), H will be written in each pixel of an odd 
number train, L will be written in each pixel of an even number train, respectively, for example, in the 
2nd field (b), L will be written in each pixel of an odd number train, and H will be written in each pixel of 
an even number train, respectively so that clearly from drawing 6 by performing 3 time-sharing actuation. 
[0039] Moreover, the signal line from which the time division switch 16 became off will be in a hi-z state, 
it becomes easy to be influenced of foreign diving potential etc., and it is tended to change the potential 
of a signal line, when inputting signal potential into a signal line 12-1, 12-2, 12-3, and .. from a driver IC 
14-1, 14-2, and .... For this reason, since one pixel is not R, G, and B lot, in the case of 4 time sharing 
etc., potential fluctuation of the signal line for every color is not fixed, and they cause an irregular color 
of a lengthwise direction. 

[0040] On the other hand, if 3 time sharing of three signal lines, R, G, and B, is driven, since potential 
fluctuation of the signal line for every color resulting from foreign diving potential etc. will become 
almost uniform, it can avoid emphasizing some potential fluctuation. In other words, if it R Becomes, it is 
possible to make it predetermined signal potential by giving offset to R and the chrominance-signal data 
which will be supplied to a driver IC 14-1, 14-2, and .... since it will change by B if it B Becomes, G and if 
it G Becomes. Moreover, if it is fluctuation of the source potential in tolerance, the gap as a 
chromaticity signal will not be generated. 

[0041] So that clearly from the above explanation in the active matrix liquid crystal display of a column 
reversal actuation method When the polarity of the signal level between the contiguity pixels in a 
horizontal direction is reversed polarity Since a signal line 12-1, 12-2, 12-3, the signal line 12-1 that 
originates in .... and the capacity which is parasitic between the Cs lines 24, and is generated, 12-2, 12-3, 
and the diving potential from .. are canceled in the circuit diagram of drawing 2 between the pixels which 
are horizontal and adjoin, The shake of the Cs line 24 leading to a horizontal cross talk (cross talk of 
pixel information which can be set horizontally) is mitigable. 

[0042] moreover, the polarity of the signal level which it impresses to each pixel in a video-signal format 
of SXGA display specification when 1 field period adopts a column reversal actuation method, since 
16ms and 1 horizontal-scanning period (1H) were 15.6 microseconds — 1 — since it ends with the drive 
frequency of about 1/1000 compared with 1H reversal actuation method reversed for every H, power 
consumption can be reduced substantially. 

[0043] Each actuation method is anew explained here using drawing 7 . In the case of a column reversal 
actuation method (A), like-pole nature and the polarity of horizontal pixel potential are reversed polarity, 
and the polarity of the pixel potential of the perpendicular direction in 1 field period writes in the pixel 
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signal of reversed polarity in the 1 next field. The power consumption in the driver IC which originates at 
the charge and discharge of a signal line in the case of this column reversal actuation method (A) is a 
low power. 

[0044] In the case of 1H reversal actuation method (B), throughout [ 1 H-term ], the polarity of 
horizontal pixel potential inputs the pixel signal of reversed polarity into every 1 H by like-pole nature 
and the following 1 H at the condition of an input for the pixel signal of reversed polarity, and writes in 
the pixel signal of reversed polarity in the 1 next field. The power consumption in the driver IC which 
originates at the charge and discharge of a signal line in the case of this 1H reversal actuation method 

(B) is inside power consumption. 

[0045] In the case of a dot reversal actuation method (C), throughout [ 1 H term ], the polarity of 
horizontal pixel potential inputs the pixel signal of reversed polarity into every 1 H by reversed polarity 
and the following 1 H at the condition of an input for the pixel signal of reversed polarity, and writes in 
the pixel signal of reversed polarity in the 1 next field. The power consumption in the driver IC which 
originates at the charge and discharge of a signal line in the case of this dot reversal actuation method 

(C) is large power consumption. 

[0046] if the capacity of a signal line is assumed [ the signal amplitude of a signal line ] to be 100pF for 
9V and 1H period for 15.6 microseconds as an example of a concrete numeric value in the case of a 
SXGA display mode, the power consumption in the driver IC resulting from the charge and discharge of 
a signal line is 3mW in a column reversal actuation method (A) — it receives and is set to 1000mW by 
the dot reversal actuation method (C). That is, power consumption can be reduced by taking a column 
reversal actuation method (A) to about [ of a dot reversal actuation method (C) ] about 1/333. 
[0047] To current, a column reversal actuation method was not employable as the large-sized liquid 
crystal display because the leak current characteristic of the thin film transistor (TFT) 21 which is a 
pixel transistor was not small at operating temperature. However, compared with an amorphous silicon 
(a-Si), the small polish recon of temperature dependence can use it now for a semi-conductor layer by 
it having become possible for low-temperature (300-degreeC-400-degreeC) poly-Si TFT to create 
poly-Si TFT, especially a manufacture process in a transparence insulating-substrate top. 
[0048] The temperature dependence of the leakage current of low-temperature poly-Si TFT and an 
amorphous silicon TFT is shown in drawing 8 . Although activation energy Ea was 0.9eV in the case of 
the amorphous silicon and there was little leakage current in the state of ordinary temperature (about 
[ 27 degrees ] C), if it went into operating temperature limits (about [ 60 degrees C-70 degrees ] C), 
since leakage current would increase substantially, it was unsuitable for the column reversal actuation 
method with the need of holding pixel potential for 1 field period. 

[0049] On the other hand, in the case of low-temperature polish recon, activation energy Ea is 0.56eV 
and it is low compared with the activation energy of an amorphous silicon, and since there is little 
temperature dependence, a column reversal actuation method is employable as a large-sized liquid 
crystal display because it became possible to suppress the leakage current in operating temperature 
limits (about [ 60 degrees C-70 degrees ] C) to 1 or less pA. 

[0050] Incidentally, in order to attain column reversal actuation, in the pixel transistor whose W/L is 5 
micrometers / 5 micrometers, it is required for leakage current to be 1 or less pA. If it puts in another 
way, it will become impossible to maintain pixel potential for 1 field period with the pixel transistor with 
which leakage current exceeds 1pA (maintenance). 

[0051] Moreover, a driver IC 14-1, 14-2, and the number of full force force pins of .. can be reduced to 
1 /several time sharing to the number of the signal line 12-1 of the LCD panel 10, 12-2, 12-3, and .... by 
having applied time-sharing actuation to the active matrix liquid crystal display of a column reversal 
actuation method. If 3 time-sharing actuation is taken for an example, specifically compared with the 
case where time-sharing actuation is not used, a driver IC 14-1, 14-2, and the number of full force force 
pins of .... are reducible to one third. Therefore, while only the part has few connection lines of the each 
output pin of a driver IC and the LCD panel 10 interior which are established in the exterior of the LCD 
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. * panel 10 and ending -izing of the size of the direction of a pin out of a driver IC can be carried out 
[ **** ]. 

[0052] By the way, in the field of the liquid crystal display, miniaturization of equipment, especially 
narrow-width-ization of the LCD panel 10 are pushed positively in recent years. What is necessary is 
just to make size (for it to be hereafter called frame size for short) of the frame part of the LCD panel 
10 as small as possible, in order to realize narrow-width-ization of the LCD panel 10. Under the present 
manufacturing technology, the frame size of 4mm or less serves as an aim as an example. 
[0053] On the other hand, as the driver IG 14-1 which is the external circuit of the LCD panel 10, 14-2, 

and a mounting method of for example, when a TAB (Tape Automated Bonding) method is used, 

Since the pad size of TAB is about 2mm of present, in order to satisfy less than [ frame size 4mm ] It is 
necessary to hold down the size of the field with TAB, a time division switch 16-1, 16-2, 16-3, 16-4, 
16-5, 16-6, 16-7, 16-8, 16-9, and .... which wiring and connection of a between take to 2mm or less. 
[0054] Based on the above thing, the case of R, G, and B3 time-sharing actuation is taken for an 
example, and setting out of the number of a driver IC is explained. Here, the case of the liquid crystal 
display of SXGA display specification shall be taken and explained to an example as an example. SXGA 
display specification is 1280 pixel x1024 pixel, and since 1 pixel consists of 3 dots, R, G, and B, the total 
number (= the horizontal number of dots) of a signal line becomes 3840 (= 1280x3) books. 
[0055] With the present patterning technique, since wiring width of face is about 4 micrometers and 
wiring spacing is about 3.5 micrometers, an about 7.5 micrometers [ per wiring of one ] tooth space is 
needed. When 4mm or less is aimed at as frame size of the LCD panel 10, since the tooth space 
permitted by wiring and connection is 2mm or less, the numeric value of 266 (**2mm / 7.5 micrometers) 
book extent is drawn as a maximum wiring number which can wire a frame part. 

[0056] However, since the flexible cable which connects electrically between the output pin of a driver 
IC and time division switches to the pitch of the output pin of a driver IC since the wiring pitch of a 
signal line is larger will be divided into right and left by one half in the frame part of a liquid crystal 
display panel, it becomes the maximum and twice [ about ] (532 [ i.e., ]) the number (266) which can be 
maximum wired as the number of output pins of a driver IC. 

[0057] In the case of SXGA display specification, it is 532 or less, and since it becomes conditions that 
it is the divisor of the number of signal lines (3840 lines), 320 are set up as the number of output pins of 
a driver IC, so that clearly from the above thing. And in 3 time-sharing actuation, as the number of full 
force force pins of a driver IC, since 1/3 of the number of signal lines (3840 lines) is sufficient, by this 
example, four (= 1280/320) individuals are set up as the number of a driver IC. 

[0058] namely, in the liquid crystal display of SXGA display specification, when 3 time-sharing actuation 
is taken As shown in drawing 9 , four driver ICs 14-1 to 14-4 which have 320 output pins respectively It 
will be arranged with spacing with the liquid crystal display panel 10 fixed on the external substrate (not 
shown) of another object, and will connect with a time division switch (not shown) by part for the 
connection 19 of the frame of the LCD panel 10 through the flexible cable 18. 

[0059] In the liquid crystal display of SXGA display specification, by taking 3 time-sharing actuation, as 
the number of output pins of a driver IC Thus, since [ for example, ] the number of a driver IC can be 
managed with four pieces when 320 are set up, If time-sharing actuation is not taken, for example, the 
general-purpose driver IC of 384 pins is used, compared with the case where the driver IC of ten (= 
3840/384) individuals is needed, standby power can be held down to 2/5 or less. 

[0060] Moreover, it leads also to the cost reduction of a driver IC. And since the number of pins of the 
driver IC beyond this is expected and setting out of the number of three or less driver ICs will also 
become possible in connection with it with an advance of an integrated-circuit technique from now on, 
reduction can be expected from that of power consumption and product cost. 

[0061] By the way, in the video-signal format of SXGA display specification, it decides on horizontal 
scanning time amount as 21.537 microseconds, 15.63 microseconds, 12.504 microseconds, and 10.971 
microseconds on specification. Under this specification, in order to realize the configuration of drawing 2 
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' and drawing 9 , it is necessary to double at 10.971 microseconds which is the for example shortest 
horizontal scanning time amount. 

[0062] Here, since it is the translation which performs 3 time-sharing actuation, it is necessary to 
choose by 1/3 or less time amount for 10.971 microseconds (sampling). That is, it is needed that the 
sampling time is 3.657 or less microseconds. For 5.21 microseconds, if similarly horizontal scanning time 
amount becomes for 21.537 microseconds, and it will become for 15.63 microseconds for 7.179 
microseconds, and it becomes for 12.504 microseconds, it will become the sampling time for 4.168 or 
less microseconds. 

[0063] Moreover, in the timing chart of drawing 5 , about a driver IC 14-1, 14-2, the standup of an 
output wave outputted from — to a signal line, and falling time amount (slew rate), since it is necessary 
to end in the above-mentioned sampling time, it is necessary to make it smaller than a selection period. 
In addition, the definition of a standup and falling is time amount of a driver IC 14-1, 14-2, and — which 
potential displaces from 0% to 99.75%. As an example, when the signal amplitude of a signal line is 9V, it 
becomes the error of 0.00225V. 

[0064] By the way, in the so-called actuation circuit one apparatus liquid crystal display which carried 
the gate driver 13 which is a vertical-drive circuit on the same substrate as the LCD panel 10, it faces 
realizing column reversal actuation, dot reversal actuation, or 1H reversal actuation, and the control 
clock of the circuit conforms to the property of the pixel transistor (TFT) used for it. When it opts for 
circuitry once, it becomes impossible therefore, to change the actuation approach of a liquid crystal 
display. 

[0065] On the other hand, in the active matrix liquid crystal indicating equipment concerning this 
invention, in drawing 1 , although the drive frequency is decided by the gate driver 13 in the LCD panel 
10 (vertical-drive circuit), and the sampling frequency of a time division switch 16, this is not influenced 
of each actuation method of column reversal actuation, dot reversal actuation, and 1H reversal 
actuation. This is because processing and the signal output of picture signal data are performed by the 
driver IC 12-1 which is the external circuit of the LCD panel 10, 12-2, and .... 

[0066] That is, modification of a frequency and timing can respond by the driver IC 12-1, 12-2, and .... If 
it puts in another way, with the active matrix liquid crystal display concerning this invention, not only 
column reversal actuation but dot reversal actuation and 1H reversal actuation can be realized by 
making a change of a frequency and timing by the driver IC 12-1, 12-2, and .... 
[0067] 

[Effect of the Invention] While being able to reduce the power consumption of the level actuation circuit 
resulting from the charge and discharge of a signal line according to this invention even if it is a large- 
sized liquid crystal display by having used together column reversal actuation and time-sharing actuation 
in an active matrix liquid crystal display as explained above, it becomes the thing of a signal line 
respectively reducible [ the number of connection lines, and the number of the driver IC as a level 
actuation circuit ] to the output terminal of a level actuation circuit. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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. * 2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the plugging chart of the liquid crystal display section in the active matrix liquid crystal 
display concerning 1 operation gestalt of this invention. 

[Drawing 2] It is the circuit diagram showing each pixel of a display, and the configuration of a time 
division switch. 

[Drawing 3] It is the block diagram showing an example of the configuration of a level actuation circuit. 
[Drawing 4] They are the schematics showing an example of the connection configuration of the time 
division switch in 3 time-sharing actuation. 

[Drawing 5] It is a timing chart for the explanation of operation in 3 time-sharing actuation. 
[Drawing 6] It is drawing showing the polarity of the potential of each pixel in column reversal actuation. 
[Drawing 7] It is the explanatory view of each actuation method, and in (A), (B) shows 1H reversal 
actuation method, and (C) shows the dot reversal actuation method for the column reversal actuation 
method, respectively. 

[Drawing 8] It is drawing showing the temperature dependence of the leakage current of low- 
temperature poly-Si TFT and an amorphous silicon TFT. 

[Drawing 9] It is the outline block diagram showing the relation of the number of the driver IC in the 
liquid crystal display of SXGA display specification. 
[Description of Notations] 

10 [ — A gate driver, 14-1, 14-2 / — A driver IC, 16, 16-1 to 16-9 / — A time division switch, 20 / — 
A pixel, 21 / — A thin film transistor (TFT) 22 / — Retention volume, 23 / — Liquid crystal capacity 
(liquid crystal cell) ] — The LCD panel, 11-1 to 11-3 — A gate line, 12-1 to 12-9 — A signal line, 13 

[Translation done.] 
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6- 2, 1 6-3©#A*saitt*at:»assn. -t©#jn* 
MjAuua?^ >i 5-i(cftttsnTir»«. cntci 

^16-1, 16-2, 1 6-3©#A*«tc-«j-;t<E>n-5„ £ 
*l6l*»«^-f y^l 6-1, 16-2, 16-3©#ai^S 
fct. 3*©ffl^7'f>ll-l, 11-2, ll-3©&—» 

[0 0 3 3] 2:7c, L CD/U;H 0 t|Sl-S«±JC*3 
HT, l^O^tdX-f <7^^t3#2*, H-6*CD$il^ 

7- f>17-l~17-6^ y-b7-f>ll-l, 11- 

2, 1 3-3, ©E»*|Slfc»oTiB»anTV»4. 

*LT. Bt^fiJX-r ->^1 6-109 2OO$iJffllA7J^ (IP 

Nch, PchMOSK7>y^O#y-M A* 
W5<>1 7-1, 1 7-21C, B#^-»JX-T y^l 6-2© 

2^©»j»xa*a«iHffl7-'f >i 7-3, 1 7-4t. m# 
-5, i 7-6i:fnfnft^$nxn5. 

[0 0 3 41 &S. ilTH, 6#<DiH»5-f >1 7-1 
~1 7-6IC*f-r-5B#^fiJX-r-y^l 6-1, 16-2, 16 

16-4, 16-5, 16-6, \Z-D^Th±<mt&ffi. 

[0 0 3 5] 6^<DMV»y^ >1 7-l~l 7-6C«, # 

i^si~s3, xs i~xs 3ifl^<Dmmmm 
xsi~xs3u. y-hji^m^-s i~s 3 cosed 

^•T*-5„ y-hS0?{i^S 1~S 3, XS1~XS3 

«, AM C 1 4-1, 14-2, ^5>tt57J$n^> 

B#^J©ff*t«ftlc|W)$l.T\ &l&CD3<!CDR##iij7,-f 
y ? £ H * :* > $ * -5 7c #> CO If n T * -5 o 
[0 0 3 6] K»IJMyf 16-1, 16-2, 16-3, 
16-4, 16-5, 16-6. 16-7, 16-8, 16-9, - 
tt»j&>&JBfc-5A6n*y-hajRflM»S 1, S 
2, S3 (^5©^ 3>^^-h*#flB) ICJS^L 
T)B**>«a8i^*Ci:fc«t0, h*7-fA* I C4 4^ 

^ihtly^ >1 5-1. 15-2, 15-3, ICffiTJ^tt 

1 HffiF B 11C3B#»fiJTl7->y'J >^ 

[0 0 3 7] ±»Lfc3l^»«Bft©*^fctt, B$»*iJ 

><Ol»0^'5«#|inT»*a*«BE©ttttA«j!!1itt 
<hft£. ft£, B6I1 S4tc^f3B#»fiJ^lbC0«^ 
C0fi^mJEC0§®*^C0#^iA^.^^^bTU-5. ^ 



(5) 

[0 0 3 8] *7ARteB»Ta^3l5#S«K»£fT'5 

(a) KiJI^Ttt. «Atf«F»^J«)ftia*KH*<. ffiS 

(b) IciS^Ttt, «f»5ll©#lI*KL3&«, 

a * ic h n-?n» # & * n a £ k fc * . 

[0 0 3 9] H7-f;\'IC14-l, 14-2, 

*e>M7'T>i2-i, i2-2, i2-3, \zmnm 

io ®.?k\ti-rz>m%. mttm^v?! 6&*ytu-otz 

ZOtctb, 4 B##fijft £©*§£«. 1 15 
COHsHAiR, G, B-MTte&^<OT\ S-fecTtcOfi^' 
>©*ffi«»*t-S-a-r. 3t*fa©fitf<E>©!]§CB£ 
ft3. 

[0 0 4 0] uniC^LT, R, G, B©3#©{1^5 

m>&;tntf, Rft^tfR, Gft^tfG. B 
SStfBTEItifcft. K^-f A*I C 1 4-1, 14- 

2, i l:ft»t5fifl^T-i'l:*7t7 h«»ft* 

Sect, ffij£©«^«ffiKT*££j&<pJ1JgT*s. * 

7c, np$«ifflrt©v-xfi{to3E»ft6«. &mm*t 
lt co -mass^ t ft < ft -s . 
[0041] «±©»9ja*e>9je»#»fcj:3i;:, *7AS 

30 -5 ;!<>:(:: J; 9 > 0 2 ©HIBSHCiJ^T, [f^5-f> 

12-1, 12-2, 12-3, iC s >2 4 t©r<g 

fc«f£-r*SSfcigHUT56£-rsflMl7-r >1 2-1, 
12-2, 12-3, *>£©Mlfti*«&a**¥#faT 

»«-r sii*Pfl-e+v>-tr;u$nsfc*. ifuxh- 

f (*¥*lRlfc*tt*Il**«<Oi'nxh-^) ©MB 
tft-SC S7-f>2 4©t0n^lMT#^. 
[0 0 4 2] £7c, SXGA**S»Olft«Hlt7*- 
'VyhTB. 17^-;H^»Wl6ms, 1 
in (1H) ^15. 6/isT*5cc*^. ^J7A5 

ao mmmtt&mmvrzm'Siziz, &mmizwm-tz>tm 

jt^T*5 1 o o o#© i ©JK»ffl«»-c»Ftjfc«>. mm 
n.ts*±$g\z&m-Q%z>o 

[0 0 4 3] ZZT'&SbT, &mmJS3.lZ-O^T%i 7 £ 

m^xmw-tZo ttvKW.mmtt (a) ©j§£1c 
i 7^-;uKWH*Sii:*fS]©a*«{4©@tt«iRi 
*¥*f^©ia^«&©@tt«)£SttT-, 
^-;UFT^®tt©S*«^^##^tr. Z<Dt) yAK 

mmtt (a) ©«£ic*jir>Ttt. d^^-f >©7tii( 
so *icSH-r^> K5< a* i cT'<D?mnt)te{8.mnmt>T' 
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[0 0 4 4] 1 HSfelft^JC (B) CDtl^fCte. 1H 

mm^zmt&tSo z.coiHR&mwitt (b> corns 
\z&\,*t\$, m^^-i y<D%mm\z&m-?z> yj* a* i 

[0 0 4 5] YvYWMMmtt (C) ©»£fctt', 1 

Hmm**¥-jjm<Dmmn®:<Dmm3.mm\>ii. kco i h 

^tfc^Ttt, m^y-fXDftWLniz&m-tz y?i 
a i ctffli»t*(«i»i^i?$s. 

[0 0 4 6] SXGA^K^E-FCDii-g-Kfe^T. A# 
1 H$ffl£ 15. 6ns, m^y-f >©§*2r 1 0 0 p 

FiKtst, mn^-ocDimnizmm-rzY?^ 

AM Ct©ISt7Jll *^AKfelgi!)^S (A) Ttt 
3mWT^^©*fLT. K y hSfclM^it (C) Tli 

i o o omvjtuz. ?tet>-*>. * ? AKmrnmua. 

(A) £$S;i<hT\ Yy hi^mmW}^ (C) ©*<)3 

3 3#© 1 SS^T^am^^igMT^^. 

[0 0 4 7] S^^T, A-SJ&g^gBK^ASe 

J5»Ih7>yX^ (TFT) 2 1 © <J - £ ftoH^tt 

U3>TFT, WtcSjgXn-fc^TWgfi (3 0 0° C~ 

4 0 0° C) ©#'J ->Un>TFT#aBJ!*fi»*«±iC 

(a-S i) lCit^TSSfe#tt©/jNSl^U ->|J3> 

&*mfcm izmm t*# s <t ? \ztt-D tz. 

[0 0 4 8] 0 8 1C, {SS#'J->'Jr]>TFTt7 : t;U 
7 7 X v 'J 3 > T F T CD U - ? «dS©iSg&i¥tt£7* 

Ea*50. 9eVT"&9, (2 7° Cgg) tt^T* 

\tv-?mmt'pts.^-t)\ mmu&mm (6 0° c~7 

j*, 1 7 4-)iYmmiz-s-oTwmn&z&ft?z»&w 
co h % % ^ a s teigio*iC tc kpf fa * t*& o 

[0 0 4 9] ^niC^UT. {£^#U->'Jn>COJl'&IC 
Sttftl^M-Eai'O. 5 6eVT&9. T^E 

8t&&&tf'>ti^fzsb. mmi^&mm (6o° c~7o 

• Cgg) T*CDU-;7«Sit£ 1 P AJWTlC«IA«>^«i:^ 
oJffit&ofcCtT-, #^A£i|£iKf!j;&:££*iy?&S3l 
^SBIcSffl T'# -5 COT'fo -5 o 

[0050] xyAKf&mmzm&LT&iz 

it. W/L#5 i/m/5 MmCOH* Y?>i?X?\Zi$^ 



(6) 

t.^t«, i ? -< -)iYmm\zm.-DTmmmi±zmm 

[0 0 5 1 ] £tz, JjyAKfcmfhttCOTVT-jT"? 

y U z 7,mm&itkinmw\zmftmmm$:mm vtzztiz 

£K>, LCDA°*;H OCOmn?^ >1 2-1, 12-2, 

12-3, ©*!&K*fLT> h*7-f;UC14-l, 1 

4-2, CO^Ul^t>»^llt^fJ^CDltrfflMT# 

4-1, 14-2, COm$,t>¥>%l.$: l/3trN'JST^ 

-5. Ifc^ot, LCD/WH 0CO^gU(ClStt^n-2) 
F^-fAI CCOg-tiJ73tf><tL CD/WH OftgBi:© 

>fSc : b^<Dttt~tf'Pti.<-cmtst£b\z. Yy 

[0 0 5 2] t^^>X\ mSh&iikgiWcOttmU'teyS:*. 
gg©3>Ai7 Yit, t#t'LCDA^;H 0 CD^ifg-ft^ 

20 'ffc£H31T&lCte, L CD/WH 0 (DmUffiftCOV^ 
X («T- XtfflS^f -5) £T#3£:Hvh$< 

mmJ^T cotmrt-i X>*3fi ^ <*: ^ & » 
[0 0 5 3] — ^, lcd/\°^;h 0CO^gB|Hlg§-e$)^> 

K5-f A*I C 1 4-1, 14-2, CO^g^iUT^J 

^.tfTABdape Automated Bonding) #3££fflt^7ci§ 

T ABCO/^y F-tMX^fT2mmg^T£-g>.l£ 
^6, ^^X4mm«T€ri§S-r-5>/ti6t'tt, TA 
BiPt^-fiJX'l' 6-1, 16-2, 16-3, 16-4, 
so 16-5, 16-6, 16-7, 16-8, 16-9, tCOffl 

<Dmm&£zfi£mzg-fz>m®coD--( x& 2 mmsxriz 

[0 0 5 4] £X±C0C t^S^x.T. R, G, B30f# 

mmmcoiM&z&uzWiiT. y^-( n\ ccomwicoms. 

\Z-3^TWLWfZ>. i:tH -^ItbT, S XG AS 

£-T3. SXGA*^Sftij;l 2 8 Olix 1 0 2 41 
mX'$)K). liii»^R, G, BC03 Yy Yfrt>t£Z>Z\t 

^<b, m^v^ycoi&im. (=*¥^wh*-y h^c) « 

40 3840 (=1280X3) 

[0055] Mffcon^--y^mx-\t, 

(trail, BH^F B 1Pg*i3. 5 MmSST*S-&CtA»?), 
1 *CDi2^1CO# 7. 5 umggCDT.^— X*^S<h7cC 
LCD/WH 0©SigfcD-1'X 1 tbT4miniUT* 

m-? terns, m&&£zfmmz%f®znz>x'<-xit2 

*l*Si:bT. 2 6 6 (=2mm/7. 5 um) *gg 
[0 0 5 6] 7c7cL, K5-f A* I CCQffl^eXDtf -y^ 
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»T5J1ig*» (2 6 6*) (D 2 ffif. EP^ 5 3 2 #g«£& 

[0 0 5 7] K±OCtA^i5^«t±5l:. SXGA 
Sl^£!*&©i§£«, 5 3 2*«TT?AO«^7-f >» 

(3 8 4 071'» Ol!l»T*5It*t*tti:S4i:t 
K5'f;tICfl5aAtf>fttLtmii3 2 0* 
jWRjeSft*. fix, 3 P##*iJig»cD*£te, h*7^f 

A'IC©etti*e>ttlT(t {t^7-f>$C (3 8 4 
<niC©i»tLT, 4 (= 1 2 8 0/3 2 0) W 
[0 0 5 8] *-!&*>•&. SXGA£jSa»0«S*jSg 

a* i c i 4-i~ i ma&art&i' i o titwm 

ft, 71/+->^-^JH 8Sjl-LTLCD/^iH 

•f) tssttana^tKitt*. 

[0 0 5 9] CL©J:3IC. SXGAa*M©«ftSiS 

A I C©WAli>»iLT0!l*.tf3 2 0**»^Ufc« 
K5-f A I C©fl»a*4«T8Ffc&«>» B#»#Jffii6 

mxviz 8 4tf>©?)iffl K^-f a i c&m^ 

Z>t. 1 0 (=3 8 4 0/3 8 4) ficDh*5-f A* I C£ 
2JWTtCffllA^)^<h^T^^. 

[0 0 6 0] ifc, K^^fA I Cfflax htejatfcOfc 

3TOTOh'7^A-I C fci^flgtfcSfc 

[0 0 6 1] ii5T- SXGA*^«ftO»*flf7 
*-7jihTB. *¥^fiB#ra«> «*±, 2 1. 5 3 
7ms, 15. 63ms, 1 2. 5 0 4/*s£J;tfl 
0. 9 7 l/xst^^nt^5, roi^fett*. 
S2*5«t^S9(D^fiE^||^-r-5fcfe(C«, MAtf-S 
JBfr>;MijEiElftlllT&« 10. 9 7 1us \Z-&t>H:2»& 

[0 0 6 2] I:?, 3«f»«K»*ff5KT»**» 
5), 10. 9 7 1 u s © 3 ft<D 1 £iT<DP#P^TaS? (U" 

^SD, 1t>yU>^ 
KM* 3. 6 5 7 m sJKTT-£-5;i<»:#<fr®«h£:5. I^fll 
*¥^SEP#P B 1^2 1. 5 3 7 /is&f,lf7. 179 
MS, 15. 63MS&e>t£5. 21ms, 12. 50 



(7) 
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4MS&£tf4. 16 8/!sSlT©D>7*U>^f B 1i 

[0 0 6 3] g|5CD*"f S^^-V-Mdii^ 

T, h*7-f A I C 1 4-1, 14-2, -frbft^-f 

Sj^S* 1 **. KMAIC14-1, 14-2, - 

io 9. 7 5X*-rSCtSl[-r*«fMT*«. -«tbT. ffl^ 
5-f >Ol^Ifii« 9 VT*5f ^tB. 0. .0 0 2 2 

[0 0 6 4] td^T, SBJSl&lElg&TfcSy- h h*7 
-f A 1 0 tH— *«±fc»*L/fcl> 

^LTte, ^tHZ&m-?Z>Wm Yy>i>^$ (TFT) 
©1^K*©|Ill&©1MP0Dy*#a£3*lT«r»*. •€• 

[0 0 6 5] CintC^fLT, *58WC*57i'f'f^ 

JH*»4JLCD/^;H 0rt©y-h h*7-f A (SfiSE 
»») 1 3 t^U^'f 6®i*->yj>^«« 

0©n«lHll&T** H7-f A I C 1 2-1, 12-2, 

30 [0 0 6 6] f&to%, HS»±^^5>^I 

tt, h*7^f AI C 1 2-1, 12-2, T*fJST-££>. 

*-g-rtl«. K7-TAI C 1 2-1, 1 2-2, TJllS 

[0 0 6 7] 

40 KfcmmtmftmmwizmmLtzzkiz&Q, *mm& 

*¥Bift@BStLTOK7-rA*I C©<Bgc£8'J3l*T#.5 
[0®©fBf>£fci&ljl§] 

[si] *mw<D-nM&mz& t zT? : rjzr-?b>)t7 
so ^-ruigsHT'fe^., 
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[0 3] *TO»0&©«J*0— ^Oy^BlT? 
[04] 3»S#fflB»©*£Kfett5«*#««*^y?© 

[05] 3n%ymmv>M&<»Wi*fcmm<DTz*b<D2'i $ 

[0 6] #7A£gigi&CD*£W&Hiit©m{4cD«tt£ 
^"f 0T*$>-5« 
[0 7] #iKlft7J5£©!aBJ0T&D, (A) B*7A5 
(B) « 1 H£fciKSj#l££, (C) tt 
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[08] ffifi#U->Un>TFT£7 ; &;U-7 77.->U:3 
>T F TO U - i/*8«©iafl[tt#iSSr^-rBIT»*. 
[0 9] SXGAX*ffitt®KA&jH£Bk:£t?«F? 

1 1 1-1~1 1-3-y— h^-f >» 

12-1-1 2-9-«*5-f >. 1 3-y-h H5-f A, 
14-1, 14-2-H7-fA'IC, 16, 1 6-l~ 16.-9 
••■^»tlX-fyf, 2 0-1*, 2 1-j|Ih7>J>7 
* (TFT) . 2 2-«i, 2 3-KA8S (IKS 
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